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NASA SCHEDULES 
PROJECT FIRE 
LAUNCH IN MAY 
The National Aeronautics and Space Administration will I 
launch from Cape Kennedy, Fla., no earlier than May 4 a 
second heavily-instrumented, 200-pound Project FIRE spacecraft 
on a 5,000 mile ballistic trajectory to expand scientific 
knowledge of reentry heating. 
First of two FIRE flights took place from Cape Kennedy 
April 14, 1964, and was the fastest controlled in-flight 
reentry experiment ever conducted. The spacecraft reached 
a speed of more than 25,800 miles per hour and telemetered 
a large mas8 of important direct measurements of reentry 
heat lng . 
Primary purpose of the second flight is to gather more 
BBta than the first experiment provided during the period of 
highest heating. 
- more - 
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ProJect FIRE i s  managed by the  Langley Research Center, 
Hampton, Virginia ,  under the  gene ra l  d i r e c t i o n  of  NASA's 
- Of'f'ice o f  Advanced Research and Technology. P ro jec t  
FIRE has helped reso lve  some of the d i f f e rences  between 
var jous reent ry  heat ing theo r i e s  and f l i g h t  r e s u l t s  have 
been used i n  the  i n t e r p r e t a t i o n  of research  d a t a  r e s u l t i n g  
from laboratory experiments. 
The reent ry  spacecraf t  t o  be flown i n  the second P ro jec t  
FIRE i s  a blunt-faced vehic le  wi th  a con ica l  af terbody,  
s imilar  i n  near ly  a l l  r e spec t s  t o  the  f i rs t  r een t ry  vehic le .  
Large amounts of laboratory data ex i s t  on similar shapes, 
and the  blunt-face c lose ly  resembles the  shapes of U . S .  
manned spacecraf t  on which information has been accumulated 
a t  lower r een t ry  speeds. 
The launch vehic le  f o r  P ro jec t  FIRE w i l l  be an A t l a s - D .  
A veloc i ty  package using the s o l i d  p rope l l an t  Antares I1 
rocket  motor ( a l s o  used as the  t h i r d  s tage  of the Scout 
launch vheicle)  w i l l  add the  speed needed t o  d r i v e  the 
r een t ry  payload back i n t o  the atmosphere a t  25,000 mph. 
The ve loc i ty  package guidance system performed very accurately 
on the f irst  FIRE f l i g h t  and i s  similar t o  tha t  used on the  
Scout. 
. 
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The P r o j e c t  FIRE f l i g h t  w i l l  follow a b a l l i s t i c  path 
a long  t h e  Eastern T e s t  Range w i t h  r e e n t r y  near  Ascension 
I s l a n d  about  5,000 m i l e s  dowiirange i n  the South A t l a n t i c  
Ocean. 
F l igh t  time w i l l  be about 32 minutes inc luding  a 
21-minute coas t  per iod during which t h e  spacec ra f t  w i l l  be 
o r i e n t e d  t o  the c o r r e c t  en t ry  a t t i t u t e .  F i r i n g  of the  
Antares I1 motor and spacecraft s epa ra t ion  begin about 26 min- 
u t e s  a f te r  l i f t o f f .  
Instruments  on the spacecraf t ,  and te lemet ry  r ece ive r s ,  
radar and o p t i c a l  equipment ships and a i rcraf t  w i l l  gather 
data on the experiment. 
Launch windows f o r  P ro jec t  FIRE a r e  chosen t o  provide 
t o t a l  darkness a t  400,000 f e e t  i n  the r e e n t r y  area. 
4, the launch window i s  between 5:14 and 11:29 p.m.  EST. 
Windows exis t  f o r  May 4 through 8 and aga in  from May 21  
through June 5 .  
for o p t i c a l  observat ions.  
On May 
Clear  weather i n  the r e e n t r y  area i s  e s s e n t i a l  
(END O F  NEWS RELEASE; TECHNICAL BACKGROUND FOLLOWS: ) 
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Types of Reentry Heat ing 
During r een t ry  most of the  speed ( k i n e t i c  energy) of 
t h e  reenter ing  vehic le  i s  changed t o  h e a t  ( thermal  energy) .  
Reentr ies  a t  lunar  and p lane tary  r e t u r n  speeds genera te  
s i g n i f i c a n t l y  g r e a t e r  heat, and h ighe r  hea t ing  r a t e s ,  than 
e n t r i e s  a t  o r b i t a l  speeds. 
At the speed P ro jec t  FIRE w i l l  a t t a i n ,  t he  temperature 
of  t he  gases i n  the  shock wave a r e a  just ahead of t he  b l u n t  r e -  
entry body w i l l  approach 20,000 degrees  Fahrenhei t .  This 
temperature i s  an ind ica t ion  of the energy being t r a n s f e r r e d  
from the  speeding vehic le  i n t o  t h e  surrounding a i r .  The 
energy t r ans fe r r ed  i s  g r e a t  enough to break diatomic gas  
molecules i n t o  ind iv idua l  atoms and t o  i on ize  many atoms. 
Several  chemical and phys ica l  changes then take p lace  
i n  the  ho t  gas a r e a  just ahead of the  r e e n t e r i n g  vehic le .  
Atoms may combine with atoms of a d i f f e r e n t  element i n s t ead  
o f  t h e i r  o r i g i n a l  diatomic twins. N e w  gas  components, n o t  
o r i g i n a l l y  present ,  may be generated,  and wi th  them new phys ica l  
c h a r a c t e r i s t i c s .  
At s a t e l l i t e  r e e n t r y  speeds and below, convective o r  
Convective hea t ing  takes  f r i c t i o n  hea t ing  i s  predominant. 
p lace  when hea t  passes  d i r e c t l y  from the  a i r  to t he  vehic le  
f l y i n g  through it. T t  occurs i n  smal le r  amounts a t  a l l  f l i g h t  
speeds i n  t he  atmosphere. 
- more - 
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A t  h igher  speeds, r a d i a t i v e  hea t ing  becomes more 
important .  URlike convectsve heat ing,  r a d l a t i v e  hea t ing  
does n o t  depend on d i r e c t  contact ,  but is  analogous t o  the  
heat emitted f rom the  burning o f  an e l e c t r i c  s tove  which can 
be f e l t  s e v e r a l  f e e t  away. 
P ro jec t  FIRE was conceived by NASA as t h e  major n a t i o n a l  
e f f o r t  to obta in  f i r s t -hand  s c i e n t i f i c  information on the  
magnitude of hea t ing  t o  be expected during 25,000 mph r e e n t r i e s .  
The f irst  experiment provlded the data over t h r e e  important 
segments of t he  hea t ing  curve.  F l i g h t  2 w i l l  endeavor t o  
d e f i n e  more completely t h e  heat ing curve,  p a r t i c u l a r l y  a t  
t h e  h ighes t  hea t ing  condi t ion.  
a p p l i c a t i o n s  i n  a v a r i e t y  o f  na t iona l  programs and w i l l  Increase  
tne value of  ground experiments and ana lyses .  
This w i l l  have usef'ul engineer ing 
Figure 1 ( n e x t  page) shows t he  hea t ing  r e s u l t s  obtained 
during FIRE I. The t h r e e  periods during which d a t a  were 
obtained are shown as they occurred along the  r e e n t r y  path.  
The same t h r e e  per iods  are shown on the  graph as bands whose 
width r ep resen t  the s c a t t e r  of t he  te lemet ry  records .  I n  
the  next  FIRE f l i g h t ,  the  second measurement per iod w i l l  
extend through t h e  time O F  maximum hea t ing .  
* 
- more - 
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Dotted l i n e s  on the graph i n d i c a t e  the  d i spa r i ty  between 
t h e o r e t i c a l  heat ing es t imates  made before  F l i g h t  1 obtained 
d i r e c t  data a t  speeds over 25,800 miles  per hour, 
r e s u l t  of FIRE data  now ava i l ab le ,  s c i e n t i s t s  a r e  ab le  t o  
p r e d i c t  much more accura te ly ,  f o r  engineering design purposes, 
the heating assoc ia ted  with en t ry  i n t o  the Earth's atmosphere 
a t  speeds up t o  and beyond that of t h e  Apollo command module 
on i t s  re turn  from lunar  f l i g h t s .  
As a 
Pro jec t  FIRE onboard experiments include d i r e c t  measure- 
ments of r a d i a t i o n  from the ho t  gas cap by means o f  s p e c i a l l y  
developed radiometers.  Temperatures w i l l  be measured by more 
than 250 thermocouples. 
The phenomenon o f  r ad io  "blackout" caused by the  formation 
o f  a plasma sheath a l s o  w i l l  be s tud ied .  Reentry speeds 
produce large numbers of ions  i n  the h o t  gas region ahead o f  
the spacecraf t  and these  ions  ca r ry  e l e c t r i c a l  charges which 
block radio waves, Careful  measurements o f  the  way i n  which 
P r o j e c t  FIRE'S te lemetry t ransmissions vary through the  r e -  
e n t r y  phase a r e  expected t o  f u r n i s h  a b e t t e r  understanding o f  
the plasma sheath communications problem. 
- more - 
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Pro jec t  FIRE Reentry Package 
The instrumented r e e n t r y  package f o r  P r o j e c t  FIRE i s  a 
blunt-faced vehic le  with a con ica l  af terbody,  26 inches i n  
diameter ac ross  the face  and 2 1  inches long. It weighs about 
200 pounds. 
and connects it to the  Antares rocke t  motor weighs an a d d i t i o n a l  
I 
The adapter  which supports  t he  r e e n t r y  package 
75 pounds. 
The Blunt end of t he  r e e n t r y  package c o n s i s t s  of  t h r e e  
beryl l ium ca lor imeters  (devices  for measuring absorbed h e a t )  
i n t e r l eaved  w i t h  t h r e e  phenol ic  a sbes tos  a b l a t i v e  h e a t  
p ro t ec t ion  layers. (See Figure 2, nex t  page) The first, 
t h i r d  and f i f t h  l a y e r s  a r e  beryl l ium ca lo r ime te r s  instrumented 
w i t h  thermocouples t o  provide temperature readings  from whAch 
t h e  t o t a l  hea t ing  rates w i l l  be determined. The second, 
f o u r t h  and s i x t h  l a y e r s  are heat s h i e l d s .  All but  t he  l a s t  
l a y e r  will be burned away o r  j e t t i s o n e d  during the 40-second 
f l i g h t  through the high r e e n t r y  hea t ing  per iod .  
Choice of the  l a y e r  design was d i c t a t e d  by t h e  f a c t  that  
t h e  ca lor imeter  m a t e r i a l  -- beryl l ium -- will surv ive  only 
seconds of i n t ense  r e e n t r y  h e a t .  Hence a s e r i e s  Of ca lo r ime te r s  
w i l l  be used, one during the e a r l i e s t  po r t ion  of  the r een t ry ,  
one when hea t ing  r i s e s  t o  a peak, and the  t h i r d  near  the end of 
t he  heat ing period. Two of  the  ab la t ive  hea t  p r o t e c t i o n  l a y e r s  
w i l l  be j e t t i s o n e d  a t  programmed times t o  expose a fresh 
ca lor imeter  t o  t he  hot gas region. 
- more - 
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Heat sh ie ld  e j ec t ion  times have been adjusted f o r  the 
second f l i g h t  t o  expose a fresh calor imeter  a t  t h e  period 
extending through m a x i m u m  heat ing which was not  completely 
covered In FIRE I. 
Within the  reent ry  package a r e  three radiometers. Two 
a r e  s ing le  devices t o  measure t o t a l  r ad ian t  energy and the 
t h i r d  is a combination t o t a l  and s p e c t r a l  radiometer. They 
w i l l  fu rn ish  measurements of reent ry  heat ing due t o  r ad ia t ion  
from the hot  gases.  
Radiant energy w i l l  be admitted t o  the instruments through 
fused quartz windows. One i s  located a t  the  cenber of the 
forward face, i n  what s c i e n t i s t s  c a l l  the stagnat,ion region; 
the second near the  corner of the f r o n t  face; and the  t h i r d  
on the conical afterbody. 
The combination t o t a l  and s p e c t r a l  radiometer is designed 
t o  measure t h e  rad ian t  energy i n  such a way that the experimenters 
can gather information on the chemical composition o f  the 
gases i n  the r ad ian t  region. It w i l l  scan r ad ia t ion  a t  the 
stagnation point  over a wavelength range from 3,000 t o  6,000 
Angstrom u n i t s .  
On the basis of FIRE I experience, the  radiometers have 
been provided with Improved e l ec t ron ic  c i r c u i t r y .  The changcs 
have made the  instruments e a s i e r  t o  a d j u s t  and maintain a t  a 
s t a b l e  operating l eve l ,  and the accuracy and r e l i a b i l i t y  o f  
r ad ia t ion  measurements W i l l  be i m  roved by the  redesign.  - &re - 
. 
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I n  a d d i t i o n  t o  these Instruments, each o f  the a b l a t i v e  
heat s h i e l d  layers and a number of l oca t ions  on the r e e n t r y  
package af te rbody and i n t e r i o r  s t r u c t u r e  are equipped with 
thermocouples, so that the complete spacec ra f t  i t se l f  w i l l  
opera te  as a ca lor imeter .  A l l  to ld ,  there are 258 thermocouple: 
i n  the P ro jec t  FIRE r e e n t r y  package. 
The con ica l  af terbody is b u i l t  of sheet aluminum and 
fiberglas, covered with a phenolic a sbes tos  laminate. I n  
a d d i t i o n  t o  the primary instruments it contains:  
a c q u i s i t i o n  and processing e l ec t ron ic s ;  (2) two s o l i d - s t a t e  
te lemet ry  t r ansmi t t e r s ;  
tape records  r e sea rch  measurements dur ing  the 30-second r a d i o  
blackout  per iod for transmission af ter  emergence from black- 
out;  (4 )  a C-band beacon for radar t racking;  (5) an a t t i t u d e  
sensing system, cons i s t ing  of three rate gyros and f i v e  l i n e a r  
accelerometers ;  (6) a pressure  sensor; (7) a n  e l e c t r o n i c  device 
a t t ached  t o  the realtime telemetry t r a n s m i t t e r  t o  gather i n f o r -  
mation on s i g n a l  a t t e n u a t i o n  caused by the plasma sheath; (8) 
a t i m e  code genera tor  t o  ind ica t e  elapsed t i m e  s t a r t i n g  from 
l i f t o f f ;  and ( 9 )  a cool ing system. 
(1) data 
(3)  a delayed data system which 
- more - 
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Two subsystems i n  the r e e n t r y  package have been modified 
s ince  FIRE I. The a t t i t u d e  sensing system incorpora tes  i m -  
proved rate sensing gyroscopes and a s p e c i a l  c i r c u i t  has been 
provided t o  monitor t h e i r  operat ion.  A change i n  the te lemetry 
system w i l l  provide a dua l  broadcast  of the information s to red  
In  t h e  onboard delay time recorder  during the  blackout per iod.  
On FIRE I, the de lay  recorder  information was broadcast  a f t e r  
blackout by a s i n g l e  channel. On the coming f l i g h t  experiment, 
both the delay channel and the real time channel w i l l  c a r r y  
the  s tored  information s t a r t i n g  about 40 seconds a f t e r  the  
r e e n t r y  package emerges from blackout.  
The r e e n t r y  package i s  not  designed f o r  recovery.  
Veloci ty  Package 
The P r o j e c t  FIRE ve loc i ty  package i s  designed t o  add 
s u f f i c i e n t  ve loc i ty  t o  br ing  the r e e n t r y  payload t o  a speed 
of  25,000 miles per hour. It c o n s i s t s  of an Antares I1 solid 
p r o p e l l a n t  motor which a l s o  i s  used as the t h i r d  stage of t he  
Scout launch vehic le .  I ts  c y l i n d r i c a l  filament-wound case i s  
30 inches i n  diameter. Antares I1 burns f o r  about 30 seconds 
and produces 24,000 pounds of  t h r u s t  a t  a l t i t u d e .  
assembled wi th  the r e e n t r y  package and adapter, It forms a 
s t r u c t u r e  1 2  f e e t  long. 
When 
- more - 
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launch vehic le  by an adapter 
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package I s  
sec t ion  33 
connected t o  
Inches high. 
the Atlas 
Around 
the base of the  Antares there is a shell  containing the  subsystem 
devices  required f o r  guidance and a t t i t u d e  con t ro l ,  telemetry, 
i g n i t i o n  and des t ruc t ion .  
package l a  protec ted  during the launch phase of flight by a 
heat shroud. With the  shroud i n  place,  the ve loc i ty  package 
assembly l e  14 feet, four  Inches ta l l .  Weight i s  approximately 
4,000 pounds. 
c r a f t  weight is 4,200 pounds. The shroud, ve loc i ty  package 
s h e l l  and a t t i t u d e  con t ro l  system are j e t t i s o n e d  before the 
The upper por t ion  of  the ve loc i ty  
Including the reentry package the  t o t a l  space- 
Antares I1 ignites. The 
pound8 
The reen t ry  package 
modified t o  c a r r y  a drag 
weight at  I g n i t i o n  w i l l  be 3,100 
adapter  f o r  P ro jec t  FlRE'has been 
p l a t e  and an a d d i t i o n a l  tumble rocke t ,  
This  will Increase the  eeparat ion d i s t ance  between the  reentry 
package and the ve loc i ty  package t o  e ln~pl i f 'y  t racking.  
Launch Vehicle 
The Atlas launch vehic le  1s a "thick-skinned" vers ion of  
the Atlas gn that the sk in  of t he  forward con ica l  s ec t ion  is 
somewhat t h i cke r  than normally and is similar t o  the Atlas 
vehic les  used i n  the Mercury program. 
N A S A ' s  Off ice  of Space Science and Applicat ions has o v e r a l l  
launch vehic le  r e spons ib i l i t y  f o r  the FIRE mission. 
- more - 
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The L e w i s  Research Center, Cleveland, Ohio, through i t s  
Agena Pro jec t  Off ice ,  has t echn ica l  management of the Atlas. 
Lewis i s  responsible  f o r  the launch vehic le  requirements 
and follows through the procurement, design,  f a b r i c a t i o n ,  
t e s t ,  launch prepara t ions  and launch through i n j e c t i o n  of the  
ve loc i ty  and r e e n t r y  packages i n t o  the  proper t r a j e c t o r y .  
Atias launches a t  the Eastern Test  Range a r e  d i r e c t e d  
by the  Goddard Space F l i g h t  Cen te r ' s  Launch Operations.  
management r e s p o n s i b i l i t y  ends a t  success fu l  i n Jec t ion ,  bu t  
extends t o  p o s t - f l i g h t  d a t a  a n a l y s i s  and necessary recommendations 
concerning vehic le  equipment, 
Lewis 
A t  l i f t o f f ,  the  combin8tion o f  the Atlas boos ter  and 
t h e  FIRE vehicle  stand 84 f e e t  t a l l  and weigh about 270,000 
pounds. 
Atlas Booster S t a t i s t i c s  
Thrust  360,000 pounds 
Prope l l a n  t s 
L i f t o f f  Weight 270 000 pounds 
L i f t o f f  Height 70 keet  
Diame t e r  10 f e e t  
Propulsion Two Rocketdyne booster  engines,  
one s u s t a i n e r  engine, two 
ve rn ie r s  
Major con t r ac to r  Convair d i v i s i o n  of General 
Dynamics, San Diego, C a l i f .  
Guidance General E l e c t r i c  r ad io  i n e r t i a l  
Burroughs computer 
LOX and RP-1 
- more - 
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Mission Description 
P ro jec t  FIRE w i l l  follow a b a l l i s t i c  f l i g h t  path of 
32 minutes from l i f t o f f  t o  impact. Major events  are c lus t e red  
a t  the beginning and near  the end of the f l i g h t  separated by 
a 21-minute coast ing per iod.  
When Atlas l i f t s  o f f  w i t h  its two-ton payload, a l l  f i v e  
engines  are f i r i n g  (two boosters ,  one s u s t a i n e r  and two small 
v e r n i e r s ) .  
about ha l f  of the time o f  powered f l i g h t .  When they shut  down, 
the e n t i r e  booster  s e c t i o n  w i l l  be j e t t i soned ,  and the s u s t a i n e r  
engine w i l l  c a r ry  the  booster  through the rest of the powered 
f l i g h t .  
about f i v e  minutes after E I C t - o f f .  
The two booster  engines a r e  programmed t o  burn 
The ve rn ie r s  are the last  Atlas engines t o  shut  o f f  -- 
The Atlas f l i e s  w i t h  a closed loop guidance. The v e h i c l e ' s  
p o s i t i o n  and ve loc i ty  are made available t o  the guidance 
computer ground s t a t i o n  radar. 
the  computer determines a c t u a l  event t i m e s .  Thus, the time 
of  any event  i n  an Atlas f l i g h t  is a c t u a l l y  determined during 
f l i g h t .  
Then, based on guidance equat ions,  
- more - 
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When Atlas reaches des i r ed  a c c e l e r a t i o n  the boos ter  
engines w i l l  be c u t  of f  (BECO) and, s e v e r a l  seconds l a t e r ,  
they w i l l  be j e t t i s o n e d .  
t o  determine ve loc i ty  and i s s u e s  appropr i a t e  commands t o  the  
Atlas. The s u s t a i n e r  engine cont inues t o  burn, car ry ing  i t s  
now l i g h t e r  load u n t i l  the  des i r ed  a l t i t u d e  and ve loc i ty  are  
a t t a i n e d .  
The r a d i o  guidance system cont inues 
It i s  then shut  down (SECO) by r a d i o  command. 
Following s u s t a i n e r  engine c u t o f f ,  t h e  hea t  sh roud .wi l1  
be j e t t i soned .  During t h i s  t i m e  m l y  the  two ve rn ie r s  a r e  
still burning. The r a d i o  guidance then i s s u e s  i t s  las t  two 
commands -- vern ie r  engine cu to f f  (VECO) and payload sepa ra t ion .  
Spacecraf t  s epa ra t ion  w i l l  take p lace  a f te r  about f i v e  
minutes of f l i g h t  a t  an a l t i t u d e  of 190 miles, 490 miles 
downrange. 
separa te  the  v e l o c i t y  package from the launch vehic le ,  and 
r e t r o r o c k e t s  on the  Atlas complete the separa t ion .  
A s e r i e s  of explosive n u t s  w i l l  be detonated t o  
Coasting f l i g h t  begins with the  v e l o c i t y  package under 
con t ro l  of an i n e r t i a l l y  referenced a t t i t ude  c o n t r o l  and 
s t a b i l i z a t i o n  system. 
n i t rogen  s to red  a t  3,000 p s i  i n  four  s p h e r i c a l  tanks.  
S i x  cold gas a t t i t u d e  c o n t r o l  j e t s  use 
- more - 
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The ve loc i ty  package w i l l  reach an apogee of approximately 
Y O 0  s t a t u t e  miles about 2,440 miles downrange af ter  15 minutes 
o 1' f l i g h t .  
A t  the end of the 21  minute c o a s t  period, the r e e n t r y  
package is  acce le ra t ed  t o  the co r rec t  speed f o r  the beginning 
of' r een t ry .  
These events  are as follows:. (See Figure 3, next  page) 
1. Three s p i n  rocke t  motors are i g n i t e d  by a t i m e r  i n  
t h e  v e l o c i t y  package she l l  after 25 minutes and 45 seconds of  
f l i g h t .  They impart a spinning motion t o  s tabi l ize  the  f l i g h t  
o f  t h e  ve loc i ty  package. 
2 .  Three seconds later,  t h e  v e l o c i t y  package shel l  is  
j e t t i s o n e d .  
3. Another three seconds later, the  Antares motor i s  
i g n i t e d  and burns f o r  about 30 seconds. 
4 .  Spacecraf t  s epa ra t ion  is scheduled af ter  26 minutes 
and 51 seconds of f l i g h t .  A t  t h a t  po in t  a pyrotechnic device 
releases a c o i l  spr ing  which expands t o  separate the r e e n t r y  
package from t h e  adapter that remains a t tached t o  t h e  Antares 
11. The r e e n t r y  package moves away from the spent  rocke t  case 
andadapter a t  s ix  f e e t  per  second and af ter  a six-second delay 
two small rocke ts  fas tened t o  t h e  adap te r  are f i r e d  t o  in su re  
p c s i t i v e  separa t ion .  - more - 
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A t  that t l m e ,  the reentry package should be on a flight 
path inclined 15 degrees below horizontal, moving a t  25,OOO 
m i l e s  per hour on a south-easterly heading about 100 miles 
due west of Ascension Island. 
after 32 minutes and U seconds of flight a t  a point 
approximately 5,130 s ta tu te  miles downrange. 
Splash I s  calculated t o  occur 
Atmosphere Sound- Rockets 
A N i k e  Apache sounding rocket w i l l  be launched f r o m  
Ascension Island i n  the South Altantic w i t h i n  an hour after 
the FIRE reentry package plunges back through the atmo8phex-e 
a t  25,000 mph. The sounding rocket program I s  managed by 
NASA's Goddard Space Plight Center, Greenbelt, Md. 
Instruments carried in the 63-pound payload w i l l  measure 
density, temperature, pressure, and wind conditions up to  75 
m i l e s .  The data w i l l  be telemetered t o  Ascension Island so 
NASA sc ien t i s t s  can determdne the atmospheric conditions 
through which the Project FlREreentry paclcage f l ew. '  
!the University of Michigan, Ann Arbor, under NASA contract, 
designed the N i k e  Apache payload to  be used In the Ascension 
Island tests. The New Mexico S ta t e  University a t  University 
Park is responsible for  tracking the payload. 
-more - 
-20- 
' '\ 
b 
s 
Data and Tracking System 
Telemetry from t h e  r e e n t r y  package, t h e  v e l o c i t y  package 
and the launch vehic le  w i l l  be rece ived  by ground f a c i l i t i e s  
a t  Cape Kennedy. A range s t a t i o n  a t  Antigua w i l l  o b t a i n  
te lemetry from the v e l o c i t y  package and t h e  r e e n t r y  package. 
A t  Ascension I s l and  i n  the r e e n t r y  area, r e e n t r y  package 
and ve loc i ty  package telemetry w i l l  be recorded. To c o l l e c t  
telemetered data from the r e e n t r y  package alone,  a i r c r a f t  
and ship-borne r ece iv ing  equipment w i l l  be deoloyed i n  the 
r e e n t r y  a r e a .  All s t a t i o n s  except  the a i r c r a f t  w i l l  provide 
e i t h e r  radar o r  o p t i c a l  t r ack ing  o r  both. 
The t r ack ing  te lespec t rograph  mounted on Ascension 
I s l and  f o r  t he  f irst  P ro jec t  FIRE f l i g h t  has  been modified 
mechanically and e l e c t r o n i c a l l y  t o  improve i t s  data ga ther ing  
c a p a b i l i t i e s .  The t r a j e c t o r y  planned f o r  has  been shortened 
by 100 m i l e s  t o  ease t r ack ing  requirements.  
The te lespec t rograph  combines the  l i gh t -ga the r ing  power 
of  a 36-inch diameter te lescope  wi th  a convent ional  s l i t l e s s  
spectrograph t o  ob ta in  a spectrographic  record of  the r e e n t r y  
as  it takes place some 80-160 miles from Ascension. The instrument 
i s  capable of measuring the spectrum o f  l i g h t  generated during the 
P ro jec t  FIRE r e e n t r y  i n  t h e  v i s i b l e  and near  i n f r a r e d  wavelength 
range t o  def ine  the chemical c o n s t i t u e n t s  of the incandescent gas .  
me recording spectrograph uses  both f i lm  and lead sulphide 
d e t e c t o r s .  
- more - 
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The Instrument,  weighing more than 22 tons,  I s  capable 
of extreme poin t ing  accuracy, rap id  t racking  a b i l i t y  and very 
high r e so lu t ion  of the o p t i c a l  information i t  will gather .  
It was developed under sponsorship of Langley. 
The Pro jec t  FIFE Team 
Pro jec t  FIFE is  a research inves t iga t ion  of NASA's 
Office of Advanced Research$ md'Technology, headed by D r .  
Raymond L. Blspl inghoff .  Pro jec t  FIRE i s  a r e s p o n s i b i l i t y  of 
t he  OART Space Vehicles  Division, headed Milton B. Ames, 
Jr.; Program Chief i s  Ralph W. May, J r . f  and F l i g h t  P ro jec t  
Of f i ce r  is Ballard E. Quass. 
Launch Vehicle and Propulsion Programs of N A S A r s  Off ice  
of Space Science and Applications has o v e r a l l  launch vehic le  
r e s p o n s i b i l i t y  f o r  the mission. Joseph B. Mahon, Agena Program 
Manager, d i r e c t s  the FIRE launch vehic le  program. 
Langley Research Center, Hampton, V i rg in i a ,  headed by D r .  
Floyd L. Thompson, Director ,  is respons ib le  f o r  managing 
P r o j e c t  FIRE. The F l i g h t  Reentry Programs Off ice ,  under 
David G. Stone, Manager, executes L a n g l m r s  management funct ions.  
H i s  p r i n c i p a l  a s s i s t a n t s  are Richard C. Dingeldein, i n  charge . 
of  the Mission Technical O f f i c e ;  I.G. Recant, head of  the  
Supporting Programs Office;  H.F. Weber, responsible  f o r  Spacecraf t  
- more - 
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Systems; L.E. W i l l i a m s ,  responsible f o r  the Velocity Package; 
T. S .  Williams, responsible f o r  the Reentry Package; D.H. 
Ward, i n  charge o f  Operations; and J . E .  Canady, head of' the 
Space Vehicles Office.  J.N. Daniel of Langley has r e spons ib i l i t y  
f o r  Tracking and Data Acquisition. 
The launch vehicle system procurement and management i s  
a r e spons ib i l i t y  of t h e  NASA Lewis Research Center, Cleveland, 
Ohio. D r .  Seymour C .  H i m m e l  i s  Manager, Agena Pro jec t  Office 
a t  L e w i s  and Richard C .  Dillon i s  Agena p ro jec t  engineer f o r  
FIRE. The Atlas launch vehicle  was procured through the 
Space Systems Division o f  the U.S .  A i r  Force. 
Launch operations r e spons ib i l i t y  has been delegated by 
the  L e w i s  Research Center t o  the Goddard Space F l igh t  Center ' s ,  
Launch Operations, d i rec ted  by Robert H. Gray. 
NASA's John F. Kennedy Space Center i s  support;fng the 
p ro jec t  i n  da t a  handling, telemetry, and l o g i s t i c s .  
Republic Aviation Corporation, Farmingdale, N e w  York, 
was contractor for the  reent ry  package. 
The veloci ty  package was b u i l t  by Ling-Temco-Vought, 
Astronautics Division, Dallas, Texas, 
The Antares I1 motor was produced by the  Hercules Pouer 
Company, Wihington, Deleware, and was procured through the 
Langley Research Center. 
- more - 
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General Dynamics/Convair, San Diego, Calif., I s  prime 
cont rac tor  for the Atlas launch vehicle  and, under a 
separate contract ,  f’urnishes services  necessary t o  accomplish 
in t eg ra t ion  of a l l  systems and subsystems Involved i n  
Pro jec t  FIRE. 
Extensive ground-based support for Project  FIRE i s  
provided by the A i r  Force Eastern T e s t  Range. 
On-board research da ta  gathered during the course of 
Pro jec t  FTRE is reduced by Republic Aviation Corp., wder 
cont rac t  t o  NASA and subsequently analyzed by members of the 
s c i e n t i f i c  and engineering s t a f f  of the Langley Research 
Center. 
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